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Next，dircctlithiationoflwascxamincdｗｉｔｈ〃ＢｕＬｉｉｎＴＨＦｕｎｄｃｒＡｒａｔ－１８ｏＣ，fO11owcdbyrcaction
withN,lV-dimcthylacctamidc､ThcrcsultwasthcfOrmationofNb-acetoacetyl-(１４)and/Or1Vb-hydroxy‐ 
1７２８ HETEROCYCLES,Ｖｏｌ､53,No.８，２０００ 
acctyl-5-mcUloxytryptaminc(15)asshowninEntricsland2(Tablc3).Sinccthctraccamountofoxygcn 
contaminatcdinArsccmcdtobcrcsponsiblefbrthefbrmationofl5，lithiationoflwascarricdoutundcr 
oxygcnatmosphcreinthcabscnccofanelcctrophilcculminatinginthcfbrmationofl5mgoodyiclds 
(Entrics3and4).Furthcracctylationofl5withAc20/Pyridincaffbrdcd91％yieldof1Vb-acctoxy‐ 
acctyl-5-methoxytryptaminc(16)provingthcprcscnccofaprimaryalcoholinthcsidcchain、
TYlcstructurcofl5wasconfirmcdbythcfOUowingaltcrnativcsynthcsis(Schcmc2).Thcrcactionof7 
withchloroacctylchloridcinthcprcscnccofEt3Naffbrdcd93％yicldof１７．１１Subscqucnthcatmgofl7 
mfbrmamidC/H20mixcdsolvcntatrefluxprovidcｄ８７％yicldofl5whichwasidenticalwiththcsamplc 
obtaincdfromthcabovclithiationmcthod． 
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Acylationoflisalsoworthyofmcntionnlus，ｔｈｃｉｎｉｔｉａｌｔｒｃａｔｍｃｎｔｏｆｌｗｉｔｈＮａＨｉnDMFand 
subscquentreactionwithAcClprovidcdl-acctylmclatonm(18a)cxclusivclyin77％yicld,whilcthc 
rcactionwithrcnuxmgAc20affbrdcd1Vb,lVb-diacctyl-5-mcthoxytryptaminc（19）、９２％yicld
l-Fonnylationofloccurrcdcasilyatroomtcmpcraturcbytrcatmcntwith85％HCOOHaffOrdingl8bin 
92％yicld 
Inconclusion，wchavccslablishcdtwocfficicntandcconomicalsynthcticmcthodsfOrlmvolving 
mtcnncdiatcssuchas2a,２ｂ，ａｎｄ７，whicharcpromisingleadcompoundsfbrfUturcgrowthindmg 
dcvclopingstudies・Furthcrmorc，scvcralnovclchemicalrcactiviticsoflwercfbundinitsbromination，
Uthiation，andacylationUtili五ngthcrcsultantbuUdingblocks，prcparationsofvariousdcrivativcsofl
andthcirbiologicalcvaluationsarcnowinprogrcss． 
ＥＸＰＥＲＩＭＥＮＴＡＬ 
ＭＣｌｔｉｎｇｐｏｉｎｔｓｗｃｒｃｄctermmcdonaYanagimotomicromeltingpomtapparatusandarcuncorcctcdlR 
spcctrawcrcdctcrmincdwithaShimadzulR-420spcctrophotomctcr，andlH-NIVmspcctrawithcithcra 
JEＯＬＪＮＭＦＸ１００ＳｏｒＪＥＯＬＧＳＸ－５００ｓｐｅｃｔｒomcterwithtetramcthylsilancasanintemalstandardMS 
spcctrawcrerecordcdonaJEOLSX-102Aspcctromcter・ColumnchromatographywaspcrfOrmcdon
sUicagcl(SiO2,100-200mcsh,fiPomKantoChcmicalColnc.)oractivatcdalumina(A1203,300mcsh， 
fromWakoPurcChcmicallndustrics,Ltd.)． 
Ⅳb-Acetyl-2,3-dihydrotryptamine(4a)fromVb-Acetyltryptamine(3a)－Et3SiH(3.10ｍL， 
HETEROCYCLES,Ｖｏ1.53,No.８，２０００ 1729 
19.4,mol)wasaddcdtoasolutionof3a(19719,9.76,mol)inCF3COOH(９７ｍL)andthcmixture 
washcatcdat60℃fbr3hwithstirring・Aftcrcvaporationofthcsolvent,H20wasaddcdtothercsiduc
Tnewholｅｗａｓｍａｄｃｂａｓｉｃｂｙａｄｄｉｎｇ２ＮａｑｕｃｏｕｓNaOHundcricccooungandcxtractcｄｗｉｔｈＣＨＣｌ３－ 
ＭｃＯＨ(95:５，Ｖ/V).Thecxtractwaswashcdwithbrine,dricdovcrNa2SO4,andcvaporatcdundcr 
rcduccdprcssurctolcavcanoil,whichwascolumn-chromatographedonSio2withMcOH-AcOEt(1:99, 
v/V)ｔｏｇｉｖｃ４ａ(L9709,99％).４a:ColorlcssoiLIR(film):３２９５，１６４２(br),１５５６(br),７４７ｃｍ-1. 
1Ｈ－ＮＭＲ(CDCl3）６:1.59-1.83（1Ｈ，、)，１．９４(3H，ｓ)，１．９５－２．０６（1H，、)，２．８９（1H,ｂｒｓ，
disappcarcdonadditionofD20),3.21-3.42(4H,、),３．７０(1H,t,ノー８４Ｈｚ),５．７７(1H,brs),６．６６
（1H,。,Ｊ=7.6財,6.73(1H,ＬＪ=7.6Ｈｚ),７．０４(1H,t,ﾉｰ7.6Ｈｚ),７．０９(1Ｈ,。,ﾉｰ7.6Ｈｚ).High
rcsolutionMS腕/z:CalcdfbrC1ZH16N20:204.1262.Ｐｂund:204.1269．
ﾉV6-Methoxycalbonyl-2,3-dihydrotIyptamine（4b）ｆｒｏｍⅣb-MethoxycarbonyltⅣptamine 
（3b）－Et3SiH(7.50ｍL,４６９，mol)wasaddcdtoasolutionof3b（5.0309,23.0,mol)m 
CF3COOH(100ｍL)andthcmmurcwashcatcdat60oCfOr3hwithstirrmgAftcrcvaporationofthc 
solvcnLH20wasaddcdtothcrcsiducThcwholcwasmadebasicbyadding2NaqucousNaOHundcr 
icccoolmgandextractcdwithCHCl3-McOH(95:5,Ｖ/V).Thccxtractwaswashedwithbrme,dricdovcr 
NaZSO4,andevaporatcdundcrreducedprcssurctolcavcanoil，whichwascolumn-chromatographcdon 
SiO2withCHC13-McOH(95:5,Ｖ/V)togive4b(4.9309,97%).４b:ｍｐ６４-65℃(colorlcsspnsms， 
rccrystall並cdfiPomAcOEt-hcxanc).ＩＲ（KBr):3407,3345,1716,1521,1247,752ｃｍ－１．１H-MVm
(CDC13)6:1.59(1Ｈ,brs),1.71-1.79(1Ｈ,、),196孔.０４(1Ｈ,、),３２０ヨ３６(4H,、),３６６(1H，
Ｍ=８０Ｈ⑳,3.70(1H,t,J=8.0Ｈｚ),４．８２(1H,brs),６．６４（1H,ｄ'ん7.5Ｈｚ),6.72(1H,t,上7.5Ｈｚ)，
7.03(1H,t,Ｊ=7.5Ｈｚ),７．０９(1Ｈ,。,Ｊ=7.5Ｈｚ).ＭＳ碗/z:220(Ｍ).AMCalcdfOrC12H16N202:Ｃ，
65.43;Ｈ，7.32;Ｎ，12.72．Found:Ｃ，65.31；Ｈ，7.35；Ｎ，１２．６５． 
Nb-Acetyl-1-hydmxytIyptamine（5a）ｆｍｍ４ａ－３ＭＡｑ.Ｈ202(8.50ｍL,７６．４，mol)was 
addedtoasolutionof4a（1.5609,7.64,mol)andNa2WO4･2H２０(500.0ｍｇ,１．５３，mol)inMcOH 
(150ｍL)-H２０(15.0ｍL)at0℃withstirringStirringwascontinucdatrtfbr30minandthenthcwholc 
wascxtractcdwithCHCl3・Thccxtractwaswashcdwithbrinc，dricdovcrNa2SO4，andcvaporatcd
undcrreduccdprcssurctolcavcanoil,whichwascolumn-chromatographcdonSiＯＺｗｉｔｈＭｃＯＨ－ＡｃＯＥｔ 
（1:99,ＷV)ｔｏｇｉｖｃ５ａ(1.1049,66％)．５a:ｍｐｌ３８－１３９°Ｃ(colorlcssprisms,rccrystalUzedfrom 
AcOEt)ＩＲ(KBr):3250,3105,1619,1602,1580,743cm-1.1Ｈ－ＮＭＲ(CD30D)6:1.89(3H,s),２．８９ 
(ZH,ｔＪ=7.3Ｈｚ),３．４３(2H,t,Ｊ=7.3Ｈ⑳,６９９(1Ｈ,t,ﾉｰ８３Ｈｚ),７．１０(1H,ｓ),７．１２(1Ｈ,t,Ｊ=８３ 
Hz)，７．３４（1Ｈ，ｄ，Ｊ=8.3Ｈ⑳，７５２（1Ｈ，ｄ,ﾉｰ8.3Ｈｚ)．ＭＳｍ/z:２１８（Ｍ).ＡＭ・CalcdfOr
C12H14N2o2:Ｃ,66.04;Ｈ,6.47;Ｎ,12.84.Fbund:Ｃ,66.02;Ｈ,6.53;Ｎ,12.77. 
ⅣbMethoxycalbonyI-1-hydmxytⅡyptamine（5b）ｆｍｍ４ｂ-30％Ａｑ．Ｈ202（1.0ｍL，9.18 
,mol)wasaddcdtoasolutionof4b(201.9ｍｇ,0.92,mol)andNa2WO4･2H２０(632ｍｇ,０１８，mol） 
mMcOH-H20(1:1,ＷV,２２．０ｍL)at０゜Cwithstirring・StirringwascontinuedatrtfOr30mmandthcn
thcwholcwascxtractedwithCHCl3Thecxtractwaswashcdwithbrinc，dricdovcrNa2SO4，and 
evaporatcdundcrreduccdprcssuretolcavcanoU,whichwascolumn-chromatographcdonSio2with 
AcOEt-hcxane（1:2,Ｖ/V)tｏｇｉｖｃ５ｂ（237.4ｍｇ,６５％).５b:mpll4-115oC（colorlcssnccdlcs,ｒｃ‐ 
crystalUzcdfromCH2Cl2-hcxanc）ＩＲ(KBr):3380,3190,1698,1533,1267,983,７５１cm~1.1H-NMR 
HETEROCYCLES,Vol､53,No.８，２０００ 1７３０ 
(CD30D)Ｍ､８９(2H,t,J=7.5Ｈｚ),３．３６(2H,t,J=7.5Ｈｚ),３．６１(3Ｈ,s),６．９９(1Ｈ,t,J=7.9Ｈｚ),７．０９ 
(1Ｈ,s),７．１３(1H,t,J=7.9Ｈｚ),７．３４(1Ｈ,。,Ｊ=7.9Ｈｚ),7.53(1Ｈ,ｄ,Ｊ=7.9Ｈｚ).ＭＳｍ/lz:２３４(Ｍ)．
ＭＪ！.CalcdfbrC12H14N2o3:Ｃ,61.53;Ｈ,６．０２;Ｎ,11.96.Found:Ｃ,61.40;Ｈ,6.02;Ｎ,11.90． 
Melatonin（１）fromNb-acetyl-1-hydmxytIyptamine(5a)－EntⅣ１：Conc・H2SO4(２．０ｍL）
wasaddcdtoasolutionof5a(29.7ｍｇ,０．１４，mol)inMcOH(7ｍL)atOoCwithstirring・Aftcrstirringat
rtfOr24h,H20wasaddcdundcricccoolingandthcwholcwascxtractcdwithCH2ClZ-ＭｃＯＨ(95:５， 
ＷV).Thccxtractwaswashcdwithbrinc,dricdovcrNa2SO4,andcvaporatcdundcrrcduccdprcssurcto 
lcaveanou,whichwassubjcctcdtoHPLConSiO2withAcOEt-hcxanc(3:1,ＷV)togivc3a(2.8ｍｇ， 
10％)aｎｄｌ（5.3ｍｇ，１７％）inthcordcrofclution・Thcobtaincdsamplc（１）wasidcnticalwitha
commcrciallyavailablclincvcryrcspccts、
Entw2:５５％Ａｑ・ＨＦ(2.0ｍL)wasaddcdtoasolutionof5a(29.9ｍｇ，０．１４，mol)inMeOH(Ｍ
ｍＬ)undericccoolingandthcmixturcwasheatcdat70℃fbr8h・Aftcrcvaporationofthesolvcnt,H20
wasaddcdtothcrcsiducandthcwholcwasmadcncutralbyaddingsat・NaHCO3undcricccooUngand
cxtractcdwithCH2Cl2-McOH(95:5,ＷV).Aftcrthcsamcwork-upandscparationasdcscribcdinEntry 
1,3ａ(2.9ｍｇ,10％)andｌ(17.7mg,55％)wcrcobtaincd、
ＥｎｔＩｙ５:50％BF3ｺﾞncthanolcomplcx(2.0ｍL)wasaddcdtoasolutionof5a(30.0ｍｇ,０．１４，mol)iｎ 
ＭｃＯＨ（3.0ｍL)undericccoolingandthcmixturcwasrcfluxcdfOr40minwithstirringAftcr 
cvaporationofthcsolvcnt，ｔｈｃｗｈｏｌｃｗａｓｍａｄｃｎｃｕｔｒａｌｂｙａｄｄｍｇ２NNaOHundcricccooUngand 
cxtractcdwithCH2ClZ-McOH(95:5,Ｖ/V）Aftcrthcsamcwork-upandscparationasdescribcdinEntIy 
１，３ａ(1.4ｍｇ,5％)andｌ(25.5ｍ9,80％)wcrcobtaincd・
S-Methoxy-ﾉVb-methoxycarbonyltlyptamine（６）ｆｍｍ５ｂ－Ｅｘａｍｐｌｅｌ（gscaIe)：５０％ 
BF3-mcthanolcomplcx(10.0ｍL)wasaddcdtoasolutionof5b（1.509,6.41,mol)ｍＭｃＯＨ(100 
ｍL)andthcmixturcwasrefluxcdfOr401ninwithstirring､AftcradditionoficcandH20,thcwholcwas 
madcneutralbyadding４０％aqNaOHandcxtractcdwithCHC13・Thccxtractwaswashedwithbrine，
dricdoverNa2SO4，andcvaporatcdundcrrcduccdprcssuｒｃｔｏｌｃａｖｅａｎｏｉＬｗｈｉＣｈｗａｓｃｏｌｕｍｎ‐ 
chlOmatographcdonSiO2withCHCl3togive6（1509,94％).６:ｍｐ８０－８２ｏＣ(colorlcssprisms， 
rccrystallizcdfromCHCl3｣lcxanc).ＩＲ(KBr):3330,1670,1536,1486,1035,926,775cm-1.1H-NMR 
(CDCl3)6:2.94(2H,t,J=6.7Ｈｚ),３．５２(ZH,ｑ,J=６７Ｈｚ),３．６６(3Ｈ,s),３．８７(3Ｈ,s),4.77(1Ｈ,brs)， 
６．８７(1Ｈ,．｡,Ｊ=８７and２．３Ｈｚ),７．０１(1Ｈ,。,Ｊ=２３Ｈｚ),７０３(1Ｈ,brs),７．２６(1Ｈ,。,Ｊ=8.7Ｈｚ)，
7.94(1H,brs).ＭＳ航:248(Ｍ)ＡＭ・CalcdfOrC13H16N203:Ｃ,62.89;Ｈ,6.50;Ｎ,11.28.Found：
Ｃ,62.74;Ｈ，6.44;Ｎ，１１．１０． 
Ｅｘａｍｐｌｅ２（１０gscale)：SMBF3-mcthanolcomplcx（180.0ｍL)wasaddcdtoasolutionof5b 
（9.649,41.2,mol)ｍＭｃＯＨ(500ｍL)andthcmixturcwasrcfluxcdfOr30mmwithstirring・After
additionoficcandH20，thcwholcwasmadcncutralbyadding４０％ａｑＮａＯＨａｎｄｃｘｔｒａｃｔｃｄｗｉｔｈ 
ＣＨＣｌ３・T11ccxtractwaswashedwithbrinc，dricdovcrNa2SO4，andevaporatcdundcrrcducedprcssurc
toleavcanoil,whichwascolumn-chIomatographcdonSiO2withCHCl3togivc6(8.529,83％)． 
S-Methoxytwptamine(7)ｆｍｍ６－２ＭＡｑＮａＯＨ(1.0ｍL)wasaddcdtoasolutionof6（51.2 
ｍｇ,０．２０，mol)ｉｎＭｃＯＨ(1.0ｍL)andthcmixturcwasrcfluxcdfOr4hwithstirring・Aftcradditionof
iccandH2QthcwholewasextractcdwithCHCl3-McOH（95:5,Ｖ/V).Thcextractwaswashedwith 
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brinc，dlicdovcrNa2SO4，andcvaporatcdundcrrcduccdprcssｕｒｃｔｏｌｃａｖｅａｎｏｉｌ，whichwas 
column-chromatographcdonSiO2withCHC13-McOH-28％aq､ＮＨ３(46:5:0.5,Ｖ/ｖ)togivc7（38.8 
mg,９９%).７:mpl24-126℃(Ut・'4fmpl20oC,colorlcssprisms,rccrystaluzcdffomCHCl3-hexanc)．
ＩＲ(KBr):2880(br),1586,1490,790cm-1.1H-NIVm(CDC13)6:2.88(2H,t,Ｊ=６７Ｈｚ),３．０３(2H,t， 
J=6.7Ｈｚ),３８７(3H,ｓ),６．８６(1Ｈ,。d,Ｊ=8.8,2.4Ｈｚ),７．０３(1H,。,Ｊ=2.4Ｈｚ),７．０５(1H,。,Ｊ=2.4
Ｈｚ),７．２６(1H,ｄ,ﾉｰ8.8Ｈｚ),７．９１(1Ｈ,brs).ＡＭ・CalcdfbrC11H14NZO:Ｃ,69.44;Ｈ,7.42;Ｎ，
14.73．Fbund:Ｃ,69.14;Ｈ，7.43；Ｎ，１４．５０ 
MeMonin（１）ｆｒｏｍ７－ＡＣ２０(3.0ｍL,３１．７，mol）wasaddcdtoasolutionof7(918.0ｍｇ,４．８３ 
，mol)inpyridinc(6.0ｍL)andthcmixturcwasstilTPcdatrtfOr40milLAftcrevaporationofthcsolvcnt 
undcrreduccdprcssurQthcwholcwasmadcalkalincbyaddingZNaq・NaOHundcricccoolingand
extractcdwithCHCl3-McOH(95:5,ＷV).Thccxtractwaswashcdwithbrinc,dricdovcrNa2SO4,and 
evaporatcdundcrrcduccdprcssurctolcaycanoU,whichwascolumn-chromatographcdonSiO2with 
CHC13NcOH(99:1,v/V)togivcl(1.039,92％)． 
4-Bmmomelatonin(8)，Z-bmmomelatonin(9)，Zjdibmmomelatonin（10)，2,4-.i‐ 
bmmomelatonin（11)，ａｎｄ2,4jmbmmomelatomin（12）ｆｍｍｌ－ＥｎｔⅣ１:Ａ０．５７M 
solutionofBr2inAcOH(1.55ｍL,０．９５，mol)wasaddcdtoasolutionofl（217.5ｍｇ,0.92,mol)in 
AcOH(10ｍL)andthcmixturcwasstirrcdfOr5hatrt､AftcradditionofH2qthcwho]cwasmadcbasic 
byadding40％aqNaOHundcricccoolingandextractedwithCHCl3-McOH(95:５，Ｖ/V).mccxtract 
waswashcdwithbrmc,dricdovcrNa2SO4，andcvaporatcdundcrrcduccdprcssurctolcavcanoiL 
whichwascolumn-chromatographcdonSiO2successivclywithAcOEtandCHCl3-McOH(99:1,ＷV)to 
g1vcunreactcdl(73.8ｍｇ,３４％),，（82.4ｍｇ,２８％),１１１０a(56.5ｍｇ,１５％),and８(２４５ｍｇ,８％)m 
thcordcrofelution、８:mpl71-173oC(colorlcsspowdcr,recrystallizedfromCHCl3-hexanc)ＪＲ
(KBr):3210,1655,1630,1540,1240,775ｃｍ－１．１H-NW(CDCl3)６:１．９６(3H,ｓ),３．２５(2H,t， 
J=6.6Ｈｚ),363(2H,ｑ,J=6.6Ｈｚ),3.92(3Ｈ,s),５．６３(1Ｈ,brs),６．９２(1Ｈ,。,J=8.8Ｈｚ),7.09(1Ｈ,br
s),７２７(1H,。,J=8.8Ｈｚ),８．０５(1H,brs).ＭＳｍ/z:312,310(Ｍ).ＡＭ・CalcdfOrC13H15N202Br．
l/4H20:Ｃ,49.46;Ｈ,4.95;Ｎ,8.87.Found:Ｃ,49.57;Ｈ,4.70;Ｎ,８７４９:mpl48-149℃(colorless 
pnsms,recrystallizedfromCHCl3-McOH).ＩＲ(KBr):３２３０(br),1625,1580,1485,1210,743cm~L 
1H-NMR(DMSO`ｊ６)６:1.78(3H,ｓ),2.73(ZH,t,上7.0Ｈｚ),３．１９(ZH,ｑ,Ｊ=7.0Ｈｚ),３．７６(3H,ｓ)，
6.73(1H,。d,J=8.5,2.4Ｈｚ),７．０１(1Ｈ,。,J=２４Ｈｚ),７１７(1Ｈ,。,J=８５Ｈｚ),7.96(1Ｈ,t,J=7.0Ｈｚ)，
1150(1H,ｓ).ＭＳ腕/z:312,310(Ｍ).ＡＭ・CalcdfOrC13H15N202Br:Ｃ,５０１８;Ｈ,4.86;Ｎ,９００．
Found:Ｃ,50.07;Ｈ,477;Ｎ,8.831110a:ｍｐｌ７７-179℃(palcbrownpowdcr,rccrystalUzcdfrom 
CHCl3-hcxanc).ＩＲ（KBr):3410,1648,1530,1245,790cm－１．１H-NMR(CDCl3)６:１９４(3H,ｓ)， 
3.21(2H,t,J=6.5Ｈｚ),３．６１(2H,ｑ,ﾉｰ6.5Ｈｚ),3.91(3Ｈ,ｓ),５．７２(1Ｈ,brs),６８９(1Ｈ,ｄ,J=８８Ｈｚ)， 
7.21（ｌＨ，。，Ｊ=8.8Ｈｚ)，８．４１（1Ｈ，ｂｒｓ)．ＭＳｍ/z：３９２，３９０，３８８（1Ｗ）Ａ"`zLCalcdfbr
C13H14NZo2Br2.l/4H20:Ｃ,39.57;Ｈ,3.70;Ｎ,7.10.Found:Ｃ,39.56;Ｈ,3.59;Ｎ,676． 
Entry2：Ａ0.61MsolutionofBr2mAcOH(6.70ｍL,4.09,mol)wasaddedtoasolutionofl（４９９５ 
mg,２１５，mol)inAcOH(15.0ｍL)andthcmixturcwasstirrcdatrtfbr2.5ｈ．Aftcrthcsamcwork-up 
asdcscribcdｉｎＥｎｔｒｙｌ,thcrcsultantrcsiducwasrcpcatcdlycolumn-chromatographcdonSiO2succcs‐ 
sivclywithCHCl3andCHCl3-MeOH(99:1,v/V)togivclO1Ob(2854ｍｇ,３４％),１１(4091ｍｇ,４Ｍ)， 
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and８(658ｍｇ,１０%)inthcordcrofclutionlO1Ob:mpl46-148oC(Colorlcsspnsms,rccrystaluzcd 
fromCHC13-McOH).ＩＲ（KBr):３１６０（br)，１６１０(br)，１５６８(br)，１４６５，１４３３，１０４５，８２２ｃｍ-1. 
1H-NMR(DMSO`6)６:176(3H,ｓ),275(ZH,t,J=7.0Ｈｚ),3.21(2H,ｑ,Ｊ=7.0Ｈｚ),３．８４(3H,s)， 
719(1H,ｓ),７．４５(1H,ｓ),７．９４(1Ｈ,t,上7.0Ｈｚ),11.63(1H,brs)．ＭＳ腕/z:392,390,388(Ｍ）
A'zaLCalcdfbrC13H14N202Br2．l/ZCHC13:Ｃ,36.02;Ｈ,3.22;Ｎ,6.23.Found:Ｃ,３６０１;Ｈ,3.06;Ｎ， 
５．９８． 
Entry3:A1MsolutionofBr2inAcOH(3.04ｍL,３．０４，mol)wasaddcdtoasolutionofl(2361ｍｇ， 
1.02,mol)inAcOH（17.0ｍL)andthcmixturcwasstirrcdatrtfOr2hAftcrthcsamcwork-upas 
describcdinEntryl,theresultantrcsiducwascolumn-chromatographcdonA1203withCHC13-AcOE卜
hcxanc(4:1:4,ｖ/V)tｏｇｉｖｃｌ２（286.5ｍｇ,６０％)．１２：mpl22-125oC（dccomp,colorlcsspowdcr， 
rccrystallizcdfromMcOH).ＩＲ(KBr):3350,1650,1540,1023cm-1.1H-NMR(CD30D)６:1.90(3H， 
s),３．１３(2H，ｔ,ﾉｰ6.9Ｈ⑳,Ｍ５（2H,t,Ｊ=６９Ｈｚ),３．８４(3H，ｓ),７．４９（1H,ｓ).AMCalcdfbr 
C13H13N202Br3･1/ＺＨ２０:Ｃ,32.67;Ｈ,2.74;Ｎ,5.86.Found:Ｃ,32.76;Ｈ,2.78;Ｎ,5.69. 
1-Acetyl-2,4jmbromomelatonin(13）fmml2-AsolutionoflZ（85.0ｍｇ,０．１８，mol)in 
anhydrousDMF(1.5ｍL)wasaddcdto6MNaH(23.4ｍｇ,0.58,mol,washcdwithdrybcnzcnc)at０℃ 
withstirring・TothcrcsultantsolutionwasaddcdasolutionofAcC1(66.4ｍｇ,0.85,mol)ｉｎＤＷ(Ｏ５
ｍＬ)andthcmixturcwasstirrcdatrtfOr24hAftcradditionofH20undcricccoolmg,thcwholcwas 
cxtractcdwithAcOEtmlecxtractwaswashcdwithbrine,dricdovcrNa2SO4，andcvaporatcdundcr 
rcduccdprcssurctolcaveanoU,whichwascolumn-chromatographcdonSiO2withAcOEt-hexanc(2:１， 
v/V)togivcunreactedl2（26.1ｍｇ,３１％)andl3（49.5ｍｇ,５３％)inthcordcrofelutionl3:mpl65-
168oC(colorlcsspowder,rccrystallizcdfromCHCl3｣Icxanc).ＩＲ(KBr):3260,1705,1630,1550,1010 
cm-1.1H-NMR(CDd3)6:1.94(3Ｈ,s),2.86(3Ｈ,s),３．３０(2H,t,ﾉｰ7.1Ｈｚ),３．５９(2H,q,J=71Ｈｚ)， 
3.90(3H,ｓ),５．６２(1H,brs),８．５８(1H,ｓ).AMCalcdfbrC15H15N2o3Br3:Ｃ,35.26;Ｈ,2.96;Ｎ， 
5.48．Fbund:Ｃ,35.26;Ｈ,2.92;Ｎ，５４４． 
４－Bromomelatonin（８）frOmll-FinclychoppcdMg(319.5ｍｇ,１３．１gramatom)wasaddcdtoa 
solutionofll（50.4ｍｇ,0.13,mol)ｍＭｃＯＨ(10ｍL)andthcmixturcwasstirrcdatrtfOr2.5ｈ.Thc 
wholcwasmadcacidicbyadding2NaqHClundcricccoolingandcxtractcdwithCHC13-MeOH(95:５， 
v/V)mlccxtractwaswashcdwithbrinc,dricdoverNa2SO4,andcvaporatcdundcrreduccdpressurcto 
lcavcanoil,whichwascolumn-chromatographcdonSiO2withCHC13-McOH（99:１，ＷV）togivc 
unrcactcdll(219ｍｇ,44％)and８(8.5ｍｇ,２１％)inthcordcrofclution、
2-Bromomelatonin（９）ｆｍｍｌｌ－Ａ１､58Ｍ〃BuLisolutioninhcxanc(Ｏ２５ｍＬＯ３９ｍｍｏｌ)was
addcdtoasolutionofll(５０．３ｍｇ,O13mmol)inanhydousTHF(３０ｍL)andthcmixturcwasstirrcdat 
-19oCfOr45hundcrAratmosphcrc・AftcradditionofH20undcricccoolmg，thcwholcwascxtractcd
withCHCl3-ＭｃＯＨ(95:5,Ｖん)Theextractwaswashedwithbrinc,dricdovcrNa2SO4,andcvaporatcd
underrcduccdprcssurctolcavcanoil,whichwascolumn-chromatographedonSiO2withCHCl3-McOH 
(99:1,Ｖ/V)togivc9(20.5ｍｇ,５１％)andumcactcdn(13.4ｍｇ,27％)inthcordcrofclution． 
Ⅳb-Acetoacetyl-5-methoxytⅣptamine（14）ｆｍｍｌ－Ａ１､５８Ｍ"BuLjsolutioninhcxane(0.85 
ｍＬ１３４ｍｍｏｌ)wasaddcdtoasolutionofl(105.5ｍｇ,O45mmol)inanhydrousTHF(4.0ｍL)and 
thcmixturcwasstirrcdat-19℃fOr4hundcrAratmosphcrc､TothcmixturcwasaddcdlV,N-dimcthyl‐ 
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acctamidc(Ｏ１５ｍＬ,1.84,mol)andthcrcsultantmixturcwasstirrcdat-19℃fOradditionallhundcrAr 
atmosphercAftcradditionofH20undcricccoohng,theｗｈｏｌｃｗａｓｍａｄｃａｃｉｄｉｃｂｙａｄｄｉｎｇ２Ｎａｑ・HCl
andcxtractcdwithCHCl3-McOH(95:5,Ｖ/V).Thecxtractwaswashedwithbrinc,dricdovcrNa2SO4， 
andcvaporatcdundcrrcduccdpressurctolcavcanoil,whichwascolumn-chromatographedonSiO2with 
AcOEttogivcl4（36.9ｍｇ,３０％）andunrcactcdl（69.3ｍｇ，６６％)inthcordcrofclution、１４：
ColorlessoillR(fllm):3300,1710,1640,1540,1215,1170,８００cm－１．１H-NMR(CDCl3)６:２．２３ 
(3H,ｓ),２９６(ZH,ＬＪ=7.0Ｈｚ),３．３７(2H,ｓ),３．６１(2H,ｑ,Ｊ=7.0Ｈｚ),３．８７(3H,ｓ),６．８７(1H,。d，
J=8.5,2.4Ｈｚ),6.93(1H,brs),７．０３(1H,ｄ,Ｊ=2.4Ｈ⑳,７．０５(1Ｈ,。,ﾉｰ2.4Ｈｚ),7.26(1H,。,ノー８５
Ｈｚ),7.95(1Ｈ,brs).HighresolutionMS雌:CalcdfOrC15H18N203:274.1318.Fbund:2741319.
/Vb-Hydmxyacetyl-5-methoxytⅣptamine（15）ｆｍｍｌ－Ａ１５８Ｍ〃BuLisolutioninhexanc
(O85mL,１３４，mol)wasaddedtoasolutionofl(106.5ｍｇ,0.46,mol)inanhydrousTHF(4.0ｍL） 
andthemixmrcwasstirrcdat-18oCfOr4hunderAratmospheremlen，themixturewasstirredat-18℃ 
fOrlhundcrO2atmosphcrcAfteradditionofH20undcricccooling，ｔｈｃｗｈolcwasmadeacidicby 
addmg2NaqHClandcxtractcdwithCHCl3-MCOH(95:5,ｖ/V).mecxtractwaswashcdwithbrmc， 
dricdovcrNa2SO4，andcvaporatcdundcrrcduccdpressｕｒｃｔｏｌｃａｖｃａｎｏｉｌ，whichwas 
column-chromatographcdonSiO2withCHCl3-McOH(99:1,Ｖ/V)togivcunreactcdl（41.6ｍｇ,３Ｍ） 
andl5(41.5ｍｇ,３６％)inthcordcrofclution､１５:mpl42-143℃(colorlcssprisms,rccrystallizedfTom 
CHCl3-hcxanc).ＩＲ(KBr):3320,3180,1628,1483,1220,1060,８０５cm－１．１H-NMR(DMSO`6)６： 
280(2H,t,J=7.3Ｈｚ),3.38(2H,ｑ,J=７３Ｈｚ),3.76(3Ｈ,s),３．７９(2H,ｄ,J=5.6Ｈｚ,coUapsedtoson 
additionofD20),５４７(1H,t,ノー5.6Ｈｚ,disappcarcdonadditionofD20),６．７１(1Ｈ,ｄｄ,Ｊ=8.8,2.4
Hz),７０６(1H,。,ノー２．４Ｈｚ),７．１１(1Ｈ,。,ﾉｰ2.4Ｈｚ),７．２１(1H,ｄ,J=8.8Ｈｚ),７．７８(1H,ｂｒＬＪ=7.3
Hz),1063(1Ｈ,brs）ＭＳ〃/Iz:248(Ｍ+).ＡＭ・CalcdfbrC13H16N203．l/8H20:Ｃ,6233;Ｈ,6.44;Ｎ，
１１．１８．Found:Ｃ,62.46;Ｈ，６．３１；Ｎ，１１．１４． 
Ⅳb-Acetoxyacetyl-5-methoxytⅣptamine（16）fmml5-Accticanhydridc(Ｏ５ｍＬ，5.28 
,mol)wasaddcdtoasolutionofl5(30.1ｍｇ,０．１２，mol)mpyridinc(１０ｍL)andthcmixmcwas 
stirrcdatrtfbrlh・Aftcrcvaporationofthcsolvcntundcrrcduccdprcssurc,thcwholcwasmadcbasicby
addingsat・aqNaHCO3undericccoolmgandcxtractcdwithCHCl3-MeOＨ(95:5,Ｖ/V).Thccxtractwas
washcdwithbrinc，dricdovcrNa2SO4，andcvaporatcdunderreducedprcssurctolcavcanoil，which 
wascolumn-chromatographcdonSiO2withCHCl3-hcxane(1:2,ｖ/V)ｔｏｇｉｖｃｌ６(32.1ｍｇ,９１％)１６： 
ColorlcssonlR(film):3310,1745,1662,1545,1220,1060,800,752cm-1.1H-NMR(CDCl3)６： 
1９7(3H,s),2.98(2H,ＬＪ=6.6Ｈｚ),３．６４(2H,ｑ,J=6.6Ｈｚ),3.86(3H,s),４．５２(2H,s),6.19(1H,ｂｒ 
ｓ),６．８８(1H,。d,Ｊ=8.8,2.4Ｈｚ),７０４(1Ｈ,ｂｒｓ),７．０４(1Ｈ,。,Ｊ=２４Ｈｚ),７２７(1Ｈ,。,Ｊ=8.8Ｈｚ)，
7.98(1Ｈ,brs)High-rcsolutionMSm/z:CalcdfOrC15H18N204:290.1267.Fbund:290.1264. 
Ⅳb-Chloroacetyl-5-methoxytIyptamine（17）from7-Asolutionofchloroacctylchloridc 
(127.7ｍｇ,L13mmol）mCHCl3(１０ｍL)wasaddcdtoasolutionof7（1032ｍｇ,０．５４，mol)in 
CHCl3(２０ｍL）ａｎｄＥｔ３Ｎ(０．３ｍL,２．１５，mol).ThcmixturcwasstirrcdatrtfOrlh・Aftcradditionof
H20undcricccooling,thcwholcwascxtractedwithCHCl3-McOH(95:5,ｖ/V)Jhecxtractwaswashcd 
withbrinc，dricdovcrNa2SO4，andcvaporatedundcrrcduccdprcssurctolcavcanoil，whichwas 
column-chromatographedonSiO2withCHCl3togivcl7(134.3ｍｇ,９３％)１７:mpl30-131℃(liL,９ 
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mplZ5-1Z7oC,colorlcssprisms,rccrystalhzcdfromCHCl3-hcxanc)ＩＲ(KBr):3300,1650,925,805 
cm-1.1H-NMR(CDq3)6:2.99(2H,t,J=6.8Ｈｚ),3.65(2H,ｑ,J=６８Ｈｚ),3.88(3Ｈ,s),4.03(2H,s)， 
6.68(1H,brs),６．８９(1Ｈ,．｡,ﾉｰ8.8,2.4Ｈｚ),７．０４(ZH,。,Ｊ=2.4Ｈｚ),７．２８(1Ｈ,ｄ,J=8.8Ｈｚ),７９６
(1H,brs).ＭＳ雌:268,266(Ｍ+)Ａ"α・CalcdfbrC13H15N202C1.l/8H20:Ｃ,５８０５;Ｈ,5.71;Ｎ，
10.41．Fbund:Ｃ,58.04;Ｈ,５．５７;Ｎ，１０．４５． 
Nb-Hydmxyacetyl-5-methoxytIyptamine（15）ｆｍｍｌ７－Ａｓｏｌｕｔｉｏｎｏｆｌ７（50.0ｍｇ,0.19 
,mol)inNH2CHO-HZO(10:1,Ｖ/V,２．２ｍL)washcatcdat120℃fbr3hwithstirringAftcradditionｏｆ 
Ｈ２０,thcwholcwascxtractcdwithCHCl3-ＭｃＯＨ(95:5,Ｖ/V).mccxtractwaswashcdwithbrinc,dricd 
overNa2SO4，andcvaporatcdundcrrcduccdpressｕｒｃｔｏｌｃａｖｃａｎｏＵ，whichwascolumn‐ 
chromatographcdonSiO2withCHCl3-McOH(99:1,v/V)togivcl5(403ｍｇ,87％） 
l-Acetylmelatonin(18a)fmml-Asolutionofl（103.2ｍｇ,０．４５，mol)manhydrousDIV雁(4.0
ｍL)wasaddcdto60％ＮａＨ(35.5ｍｇ,０．８９，mol,washcdwithdrybcnzenc)atOoCwithstirringTb 
thcresultantsolutionwasaddcdasolutionofAcCl(124.2ｍｇ,L58mmol)ｉｎＤＷ(ＬＯｍＬ)andthc 
mixturcwasstirrcdatrtfbr5hAficradditionofH20undcriceCooling，ｔｈｃｗｈｏlcwascxtractcdwith 
AcOELThccxtractwaswashcdwithbrinc,dricdovcrNa2SO4,andcvaporatcdundcrreduccdprcssurcto 
lcavcanoil,whichwascolumn-chromatographcdonSiO2withAcOEttogivcumcactcdl（10.7ｍｇ， 
10％)ａｎｄｌ８ａ(939ｍｇ,７７％）inthcordcrofclutionl8a:mpl35-137oC(colorlessprisms,， 
recrystallizcdfromCHCl3-hexane)ＪＲ(KBr):3250,1712,1638,1390,1260cm-1.1H-NMR(DMSO‐ 
`6)6:１．８１(3H,s),２．５８(3H,s),２．７７(ZH,t,Ｊ=7.0Ｈｚ),３３６(2H,ｑ,ﾉｰ7.0Ｈｚ),3.81(3H,ｓ),６．９２ 
（1H,．｡,ﾉｰ８９，２．４Ｈｚ）,７．１３(1Ｈ,ｄ,Ｊ=2.4Ｈｚ),7.63(1H,ｓ),８．０１(1H,brt,Ｊ=7.0Ｈｚ),８．１９(1Ｈ， 
d,ﾉｰ8.9Ｈｚ).ＭＳ碗/z:274(Ｍ).Ａ"皿.CalcdfbrC15H18N203．l/8H20:Ｃ,65.14;Ｈ,6.65;Ｎ,10.13．
Found:Ｃ,64.96;Ｈ，６．５３;Ｎ，１０．１８． 
Nb-AcetyI-1-formyl-5-methoxytⅣptamine（18b）ｆｍｍｌ－Ｃｏｍｐｏｕｎｄ（１）（23.2ｍｇ，０．１０ 
，mol)wasdissolvcd、８５％ＨCOOH(5.0ｍL,１１１，mol)andthcsolutionwasstirrcdatrtfOr94h
EvaporationofthcsolvcntundcrrcduccdprcssurcaffOrdcdanoil，whichwascolumn-chromatographcd 
onSiOZwithCH2Cl2-MCOH(97:3,Ｖ/V)togivcl8b(23.9ｍｇ,９２％)andunrcactcdl(1.2ｍｇ,５％)in 
thcordcrofclutionl8b:ColorlessoiLIR(film):3275,1705,1653,1477,1386,1240,1040,783 
cm-1.1H-NMR(DMSO`6,120°Ｃ)b:180(3H,ｓ),2.81(2H,dLJ=５８，１．０Ｈｚ),3.38(2H,ｄｔ,J=4.8, 
5.8Ｈｚ),３．８２(3H,ｓ),６．９４(1H,。｡,Ｊ=7.5,24Ｈｚ),７．１４(1H,。,Ｊ=2.4Ｈｚ),７５１(1H,brs)，７．５２
（1H,ｓ),８．０３（ｌＨｄ,ﾉｰ７５Ｈｚ),９．２３(1H,ｓ).HighrcsolutionMS腕/z:CalcdfOrC14H16N203：
２６０．１１５９.Found:２６０．１１５１． 
Nb-Acetylmelatonin（19）fmml-Asolutionofl(49.4ｍｇ,0.21,mol)inAc20(1.0ｍL)was 
rcfluxedfOr2hwithstirrmg・Aftcrevaporationofthcsolventunderrcduccdprcssurc，thcwholcwas
madcalkalincbyaddmg2NaqNaOHundericccooHngandcxtractcdwithCHCl3-McOH(95:5,ＷV） 
TY1ccxtractwaswashcdwithbrine，dricdoverNa2SO4,andcvaporatedundcrrcduccdprcssurctolcavc 
anoil,whichwascolumn-chromatographcdonSiO2withCHCl3-McOH(99:1,Ｖ/V)ｔｏｇｉｖｃｌ９(53.5 
ｍｇ,９２％).１９:mpl58-159℃(colorlcssprisms,recrystallizcdfromCHC13-hexanc).ＩＲ(KBr):3340, 
1690(br),1590,1375,1260,1170,830,820cm-1.1H-NMR(CDCl3)６:２．３３(6H,ｓ),2.99-3.02 
（ZH,、),３．８８(3Ｈ,ｓ),3.92-3.95(2H,、),６．８７(1Ｈ,ｄｄ,J=8.8,2.4Ｈｚ),６．９８(1Ｈ,ｄ,Ｊ=２４Ｈｚ)，
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7.13(1H,ｄ,Ｊ=2.4Ｈ｡,７．２６(1H,ｄ,ノー8.8Ｈｚ),7.92(1H,brs).ＭＳ雌:２７４(Ｍ).ＡＭ・CalcdfOr
C15H18N2o3:Ｃ,65.67;Ｈ,6.61;Ｎ,１０２１.Found:Ｃ,65.43;Ｈ,6.56;Ｎ,10.21 
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